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The pioneering studies on crystalline titanium phosphates were
conducted by the Alberti Lab in the University of Perugia (Ita-
ly) and emerged in the wake of the work of the Clearfield Lab
(USA) on zirconium phosphates, not to mention the contribu-
tions from the Soviet school, especially the Chernukov Lab in
Nizhni Névgorod (Russia). In this context, our group at the Uni-
versity of Oviedo (Spain) published its first articles on this topic
at the beginning of the 1980s. In the last decades, a great variety
of metal phosphates has been synthesized and characterized.
These compounds exhibit a multitude of fascinating structures
and the dimensionality of their inorganic framework encompass-
es one-dimensional chain or ladder structures, two-dimensional
layers and three-dimensional structures possessing channels of
different sizes [1]. Two Ti,O(PO,),-2H,0 3D-polymorphs (r-TiP
and 7-TiP) were prepared hydrothermally [2], and the crystal
structure of two polymorphs were solved ab initio from synchro-
tron X-ray powder diffraction data. The topology of two fibrous
materials consists of a Ti/P/O framework enclosing two different
linear channels parallel to the direction of fibers growth, both
containing water molecules coordinated to only one of two oc-
tahedral-coordinated independent titanium atoms. Since the syn-
thesis of 7-TiP and z- TiP, and although this compound has been
the subject of much attention and studies, our renewed interest
in this material broke out as a result of its measurable thermally
activated nitrogen-adsorption [3]. This behavior constitutes the
first example of nitrogen-fixation by an inorganic material at
above-ambient temperature. Despite of their neutral network,
these compounds exhibit a surprising ability for the intra-crystal-
line incorporation of metal cations into their structural channels
maintaining its fibrous topology. Here, we report the synthesis
and characterization of metal-based materials with potential use
as photoluminescent devices (europium), bioactive systems (sil-
ver), or anodes for metal-ion batteries (alkali metals).
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Classical ferroelectrics and relaxors are two distinct classes
of materials [1]. Among these, BaTiO3 is the best-known
prototype of classical ferroelectric materials character-
ized by three phase transitions: rhombohedral-orthorhom-
bic-tetragonal-cubic. The ferroelectric (tetragonal) -par-
aelectric (cubic) phase transition occurs at 120 °C and
the orthorhombic-tetragonal transition occurs at low tem-
perature (~ 5 °C). The improvement of the properties of
BaTiO3 has been the subject of considerable efforts for
several years. The abundant literature has shown that many
substitutions have been tried in (Ti and/or Ba) sites. Some
of these substitutions give rise to a particular dielectric
behavior known as relaxor. In addition to the usual appli-
cations of ferroelectric materials, relaxors are used in the
fabrication of dielectrics for capacitors and actuators [2].
Unfortunately, these materials are based on lead which is
harmful to the environment. As a result, research is directed
towards environmentally friendly applications using lead-
free materials as alternatives. It is in this context that the
present study was conducted. We have initially elaborated
new ceramics of formula Ba0.925Bi0.05 (Ti0.95-xZrx)
Sn0.0503 and symbolized by the term BBiTZxS (x = 0.05,
0.15, 0.20; 25, 0.30). After that, we studied the evolution of
the structure and the dielectric properties as a function of
Zr composition. The characterizations were performed by
X-ray Diffraction, Raman Spectroscopy and dielectric mea-
surements as a function of temperature. The results show a
classical ferroelectric behavior at low concentrations of Zr
which turns into a relaxor when the Zr content increases.
On the other hand, preliminary photoelectrochemical inves-
tigations showed appropriate position of the energetic band
of these materials which is very interest for photocatalysis
applications while respecting the environment.
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